We used an acoustic transducer to monitor the radular activity of dogwhelks, Nucella lapillus, drilling mussels, Mytilus edulis, in the laboratory and we examined the effect of dietary experience on preyhandling behaviour. For the first time, phases of inspection, penetration and ingestion could be distinguished directly, and consequently the prey-handling process analysed in detail. Dogwhelks with different field-based experience of mussels showed different handling behaviour. Those collected from a mussel-dominated shore more readily adopted the faster method of penetrating between the slightly gaping valves, instead of the slower method of drilling through the shell. Those collected from a barnacle-dominated shore took significantly longer to attack the mussel and then were unable to switch from drilling to penetrating through the gape between valves. Experience of specific prey in the field, by reducing handling time, could promote fitness by reducing exposure to environmental hazards. Laboratory attempts to train dogwhelks from the barnacle-dominated shore to use the gape penetration method failed, suggesting that functional constraints, such as injection of a relaxant when penetrating through the gape and/or genetically controlled behavioural traits, could limit the ability to learn handling skills.
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Food acquisition and risk avoidance are critical, but often mutually conflicting, determinants of fitness (Stephens & Krebs 1986; Sih 1993) . Increasing experimental evidence supports the theoretical prediction that animals are behaviourally adapted to balance food acquisition and risk avoidance (e.g. Milinski & Heller 1978; Lima et al. 1985; Hughes & Burrows 1991) . Such constrained optimization of energy intake is accomplished in different ways, for example by reducing foraging activity (Lucas 1990; Burrows & Hughes 1991) , by appropriate choice of prey, or by reducing prey-handling time (Elner & Hughes 1978; Palmer 1983) . Specifically, intertidal species that feed on hard-shelled prey, for example muricid gastropods and predatory crabs, face persistent handling constraints which, together with the need to avoid mortality, influence foraging behaviour (Lawton & Hughes 1985; Brown & Richardson 1987) . These species are generally able to improve handling skills through experience of prey, so shortening handling time (Cunningham & Hughes 1984; Hughes & Dunkin 1984; Micheli 1995; Serra et al. 1997) . Despite the theoretical importance of learned improvement in prey-handling skills (e.g. Hughes 1979), the underlying mechanisms remain poorly understood, probably because of difficulties in quantifying the complex handling processes involved (Fairweather & Underwood 1983; Godin 1990; Hughes & Seed 1995) . Increasing this understanding would represent an important step towards a progressively more integrated analysis of the relationship between foraging behaviour and fitness (Houston et al. 1988) .
The North Atlantic muricid gastropod Nucella lapillus is an ideal subject for investigating the influence of experience on handling behaviour. Dogwhelks forage almost exclusively on barnacles and mussels by drilling the shell, using combined radular scraping and chemical dissolution (Crothers 1985) . Handling times of these sessile prey can span several tidal cycles (Hughes & Drewett 1985) , thus influencing exposure to environmental hazards such as dislodgement by waves (Etter 1996) and predation (Palmer 1990; Vadas et al. 1994) . Experience of prey can greatly reduce handling times for barnacles (Dunkin & Hughes 1984) and mussels (Hughes & Dunkin 1984) . Precisely how experience affects handling time in this way remains unknown, since drilling has never been directly recorded and is normally indistinguishable from
